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Abstract
Background: The progress in key maternal health indicators in the Eastern and Southern Africa Region (ESAR) over the 
past two decades has been slow. 
Objective: This paper analyzed available information on nutrition programs and nutrition-specific interventions targeting 
maternal nutrition in the ESAR and proposes steps to improve maternal nutrition in this region.
Methods: Search was conducted in relevant databases. Meta-analysis was done where there was sufficient data, while data 
from the nutrition programs was abstracted for objectives, settings, beneficiaries, stakeholders, impact of  interventions and 
barriers encountered during implementation. 
Results: Findings from our review suggest that multiple nutrition programs are in place in the ESAR; including programs 
that directly address nutrition indicators and those that integrate corresponding sectors like agriculture, health, education, 
and water and sanitation. However, their scale and depth differ considerably. These programs have been implemented by a 
diverse range of  players including respective government ministries, international agencies, non government organisations 
and the private sector in the region. Most of  these programs are clustered in a few countries like Kenya, Uganda and Ethio-
pia while others e.g. Comoros, Somalia and Swaziland have only had a limited number of  initiatives.
Conclusion: These programs have been associated with some improvements in overall maternal health and nutritional indi-
cators; however these are insufficient to significantly contribute to the progress in the region. Efforts should be prioritized in 
countries with the greatest burden of  maternal undernutrition and associated risk factors with a focus on existing promising 
interventions to improve maternal nutrition.  
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Introduction
Nutrition status of  mother, both undernutrition (body 
mass index (BMI) <18.5 kg/m2)2) and overweight (BMI 
> 25 kg/m2), are intricately linked to pregnancy out-
comes and later on infant and child nutrition and health1. 
Maternal malnutrition is a key contributor to poor fe-
tal growth, intrauterine growth restriction (IUGR) and 
consequent low birth weight (LBW). These can in turn 
contribute to infant and child undernutrition, increased 
morbidity and mortality and are also associated with 
long-term, irreversible cognitive, motor and health im-
pairments2-5. Likewise, short maternal stature, often a 
result of  childhood stunting in girls, is a significant risk 
factor for obstructed labour and caesarean delivery. On 
the other hand, maternal overweight and obesity are as-
sociated with excess maternal morbidity, preterm birth 
and increased infant mortality3 as well as increased risk 
of  childhood obesity continuing into adolescence and 
early adulthood5. 
Besides malnutrition, maternal infections especially ma-
laria and HIV/AIDS also contribute majorly towards 
maternal undernutrition and adverse pregnancy out-
comes.  According to the global burden of  diseases 
2010, child and maternal undernutrition risk factors in-
cluding maternal micronutrient deficiencies, suboptimal 
breastfeeding and childhood underweight are collective-
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ly accountable for almost 7% of  the global disease bur-
den6 contributing to at least a fifth of  maternal deaths 
along with the increased probability of  poor pregnan-
cy outcomes7. These are most prevalent in the regions 
of  South East Asia, South America and Africa, with 
some countries in Eastern and Southern Africa Region 
(ESAR) having maternal undernutrition prevalence rate 
as high as 35%8. Despite the declining trend over the 
past few decades, the prevalence of  low BMI (<18.5 
kg/m2) among  women of  reproductive age (WRA) in 
Africa and Asia still looms higher than 10%1. The east-
ern, northern and western African regions have shown 
some improvements; however in southern Africa the 
situation has not improved or might have even wors-
ened8. Simultaneously, prevalence of  overweight (BMI 
≥ 25 kg/m2) and obesity (BMI ≥ 30 kg/m2) among 
WRA has been rising in all regions of  the world and 
reached more than 30% and 10% globally and in Africa 
respectively1.
Maternal nutrition in Eastern and Southern Africa:
ESAR stretches from the Red Sea in the north to the 
Cape of  good hope in the south encompassing 21 
countries specific to United nations international chil-
dren’s emergency fund (UNICEF) and takes into ac-
count only developing countries where a UNICEF of-
fice is deemed relevant (Figure 1). 


























































Most countries in the region belong to the group of  
lower income countries while Angola, Lesotho and 
Swaziland are among the middle-income countries and 
Botswana, Namibia and South Africa among the upper 
middle income group9. These middle income countries 
in southern Africa are amongst the countries with the 
highest gross national income, however, severe income 
inequalities exist in the middle income group countries 
as well. 
The progress in key maternal health indicators over the 
past two decades has been painfully slow in the ESAR; 
with merely 1% reduction in maternal anemia and a de-
cline in maternal mortality from 638 to 409 per 100,000 
live births. The available data from the recent demo-
graphic health surveys (DHS) and multiple indicator 
cluster surveys (MICS) for ESAR countries suggests 
high prevalence of  both undernutrition (BMI <18.5 
kg/m2) and overweight (BMI ≥25 kg/m2) at 14% and 
15% respectively with a prevalence of  undernutrition 
as high as 40% in some countries like Eritrea. Recent 
analysis reveals that globally, Africa has the highest 
proportion of  pregnant women with iron deficiency 
anemia (haemoglobin <110 g/L) at 20.3% and vitamin 
A deficiency (serum retinol <0.70 μmol/L) at 14.3%1. 
Coverage rates for the evidence based interventions for 
maternal health across the life cycle including contra-
ceptive prevalence (36.5%), family planning need satis-
faction (48.7%), intermittent preventive treatment for 
malaria in pregnant women (IPTp) (28.3%), postnatal 
care (32.5%), iron/folic acid supplementation (53.2%), 
antenatal care (ANC) (1 visit: 82%, 4 visits: 51.5%) and 
skilled attendance at delivery (55.9%) also remain low. 
There are wide disparities across the extreme equity 
strata and coverage for contraceptive prevalence, ANC 
(at least 1 visit) and skilled delivery are well below 40% 
for the poorest quintiles of  the population. 
We undertook this review to assess available informa-
tion on nutrition programs in the region and systemati-
cally review the data from studies focusing on nutrition-
al interventions aimed at improving maternal nutrition 
in the ESAR countries. Our review was guided by a 
conceptual framework based on various interventions 
to improve maternal nutrition status either directly or 
indirectly (Figure 2). Nutrition specific interventions or 
programs include micronutrient supplementation, food 
fortification, food distribution, nutrition education and 
counseling, disease prevention and control including 
deworming, malaria and HIV; while nutrition sensitive 
interventions or programs include; agricultural inter-
ventions, water sanitation and hygiene (WASH) inter-
ventions, reproductive health and women empower-
ment and social protection.   
Figure 2: Conceptual Framework 
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Methods
We searched electronic databases including Pubmed, 
Google Scholar, the Cochrane library, Popline, LILACS, 
CINAHL, EMBASE, Ministry of  Health websites of  
respective countries, ELDIS, GREYLit, Partnerships 
for Health Reform, IDEAS, WHO, WFP, UNICEF and 
the World Bank databases up to March 2013 to identify 
relevant programs and interventions aimed at improv-
ing nutrition among WRA in the ESAR countries. All 
indexed publications including trials, quasi studies and 
pre-post evaluations were also identified and relevant 
papers were selected for abstraction. Hand search was 
done through the reference lists of  the existing reviews 
and meta-analyses to identify relevant papers from the 
region. 
We performed both qualitative and quantitative analysis 
for the included papers. Meta-analysis was done where 
there was sufficient data to do so, while qualitative anal-
ysis was done for all the identified papers. Data for pro-
gram objectives, settings, beneficiaries, stakeholders, 
impact of  interventions and barriers encountered dur-
ing implementation was abstracted from the included 
programs. Indexed papers for the meta-analysis were 
abstracted for study design, study setting, target popu-
lation, allocation concealment, blinding, randomization, 
generalizability of  the intervention(s) and outcomes of  
interest. All the data was recorded in a standardized ab-
straction table. Two reviewers were responsible for data 
abstraction and any discrepancies found were resolved 
with consultation from the third reviewer.
Data extracted from articles included for meta-analysis 
was pooled and the results were expressed as relative 
risks (RR) for discrete data and mean difference (MD) 
for continuous variables with respective 95% confi-
dence intervals (CI). Generic inverse variance (GIV) 
method was used to calculate pooled estimates for dis-
crete outcomes. Assessment of  statistical heterogeneity 
was done by using p values and I2 values and a p value 
of  <0.05 and I2 of  > 30% was indicative of  high heter-
ogeneity and in these instances, cause was sought and a 
random effects model was used. All analyses were per-
formed using Review Manage 5.2.
Results
We report the findings from the nutrition specific and 
sensitive programs and meta-analysis separately below:
Findings from the nutrition programs:
Most of  the programs in the ESAR were focused on 
agricultural interventions followed by the interventions 
to prevent and manage infection (including HIV/AIDS 
and malaria), family planning and reproductive health. 
A substantial number of  large scale programs were also 
found on food fortification and food provision along 
with post-crisis rehabilitation. There were programs on 
financial incentives, nutrition education, micronutrient 
supplementation, gender based violence prevention and 
very few on substance abuse. Most of  these programs 
were implemented in collaborations with the respec-
tive government ministries and international agencies 
whereby the agencies provided support via funding or 
technical assistance, while governments were respon-
sible for the implementation. Some of  the programs 
were completely assisted by the international agencies 
alone or in partnership with the for-profit private sec-
tor. A few programs were solely run by government or 
through the support from NGOs. Figures 3a and 3b 
shows the distribution of  programs in the ESAR coun-
tries.
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Nutrition specific programs: Programs aimed at di-
rectly improving nutrition status included micronutrient 
supplementation, food fortification and prevention and 
management of  infections like malaria and HIV/AIDS. 
A greater number of  such programs were seen in Ethi-
opia, Kenya, and Uganda while Swaziland and Comoros 
had relatively fewer numbers of  micronutrient supple-
mentation and food fortification programs. Most of  the 
supplementation and fortification programs focused 
on nutrition specific objectives while infection control 
Figure 3a: Large Scale Nutrition Specific Programs in ESAR countries 
 
Figure 3b:  Nutrition Sensitive Programs in ESAR countries 
  
African Health Sciences Vol 15 Issue 2, June 2015
programs majorly focused on prevention and manage-
ment and lacked nutrition specific evaluations; however, 
some of  these infection control programs included mi-
cronutrient supplementation as a part of  the package.  
Micronutrient supplementation programs especially 
iron/folic acid supplementation for pregnant women 
have led to increased coverage and compliance with 
a resultant decline in anemia among pregnant women 
and WRA10. National level data indicates that in the year 
2008, Kenya had a 69% coverage for maternal iron/
folic acid supplementation, while the coverage in Mala-
wi and Zambia were 76% and 84% respectively11. For 
some countries like Ethiopia, despite a large number 
of  existing micronutrient supplementation programs, 
the coverage remains low (17% in 2008)11, perhaps sug-
gesting more targeted delivery of  the interventions. Ma-
ternal anemia rates in these countries have also shown 
declining trends as in Kenya as it has declined from 
54% in 1990 to 34% in 2012; and similar trends have 
been seen in Uganda (a decrease from 49% to 33%) and 
Ethiopia (decline from 37% to 22%) during the same 
time period12. However Swaziland achieved a minor de-
cline of  about 6%  during the same period, reflecting a 
need for more attention in some countries12.  
In 2002, the health ministries of  ESAR countries passed 
a resolution to initiate and promote food fortification 
initiative which was subsequently launched in 2004. 
Based on the latest data available by flour fortification 
initiative (FFI), four countries have mandatory iron for-
tification in wheat and maize i.e. Kenya, Rwanda, South 
Africa and Uganda13. The activities of  the fortifica-
tion projects are directed towards producing enhanced 
quality of  food available to the public. Universal salt 
iodization program has proved to be a great success in 
sustainable elimination of  iodine deficiency. Countries 
such as Burundi (98%), Kenya (98%), Rwanda (99%), 
Uganda (96%) and Zimbabwe (94%) have greatly bene-
fited from salt iodization and achieved almost universal 
coverage for households consuming adequately iodized 
salt (15 parts per million or more) in 201214. 
Other countries in the region reporting an encourag-
ing coverage in 2012 include; Comoros (82%), Lesotho 
(84%), Botswana (95%) and Namibia (63%), however 
much has to be done for countries such as Djibouti, 
Ethiopia and Somalia that currently have very low cov-
erage for salt iodization14. Some programs have also 
used iron fortified bread as well as vitamin A fortified 
cooking oil15 and surveillance data have reported de-
crease in neural tube defects due to folate fortification16. 
Moreover there has been a steady increase in the num-
ber of  African countries since 2002 that have passed 
legislature to make food fortification of  commodities 
such as flour mandatory or at least voluntary17. More re-
cently bio-fortification programs have been seen in the 
region whereby food enriched with vitamin A, Vitamin 
B complex, zinc, iron and folic acid are being produced 
18-22. There has been an increase in the initiatives of  
food fortification and coverage of  a few like salt iodiza-
tion has improved significantly in a few countries, but 
there is lack of  evidence whether the quality was suffi-
cient and met the standards desired for such a strategy 
to make maximal impact. 
Infection control programs mainly involved malaria and 
HIV/AIDS preventive and control measures. Malaria 
control programs in the region comprise of  free distri-
bution of  insecticides treated nets (ITNs), redeemable 
coupons/vouchers for ITNs, insecticide spraying, IPTp 
and environmental vector control measures23, 24. These 
programs have led to an increased ITN ownership and 
usage  and have also led to substantial improvements in 
IPTp coverage to above 90% in countries like Tanza-
nia, Uganda, Kenya, Zambia, Malawi, Ethiopia and Mo-
zambique; followed by 69% and 63% for Zambia and 
Tanzania in 20127. However these coverage rates are 
still inadequate to meet the endemic burden of  malaria 
for some countries in the region like Somalia and Swa-
ziland where the coverage still remained 1% and 9.9% 
respectively in 20127. Various HIV/AIDS targeted pro-
grams have been launched and have varied in the in-
terventions and services delivered ranging from policy 
making, HIV prevention and treatment, monitoring and 
evaluation of  HIV/AIDS services, nutrition in HIV  to 
providing support to orphans and vulnerable children 
(OVC) affected by HIV/AIDS. These programs have 
significantly increased HIV testing during pregnancy 
and have led to an increase in the number of  women 
having access to HIV testing and getting antiretroviral 
therapy (ART)25. HIV prevention programs have also 
led to a decrease in risky sexual behaviors as well as an 
increase in number of  people reporting condom use in 
their last sexual encounter6. 
HIV incidence has dramatically reduced from 2001 
to 2011 by 41% in South Africa, by 73% in Malawi, 
by 71% in Botswana, by 68% in Namibia, by 58% in 
Zambia, by 50% in Zimbabwe and by 37% in Swaziland 
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which has the highest HIV prevalence in the world26,27. 
Ethiopia achieved a 90% reduction in the rate of  new 
HIV infections in the last decade. However, countries 
such as Tanzania, Kenya, Mozambique and Uganda 
currently still have some of  the highest HIV prevalence 
rate in the ESAR26 reflecting the need for more pro-
grams in these countries. The coverage of  effective an-
tiretroviral regimens in low- middle- income countries 
for preventing mother to child transmission (MTCT) 
is 57% in 2011, and still a lot is desired to eliminate it 
completely. A recent report suggests that on average, 
nearly half  of  all children newly infected with HIV in 
the 20 countries of  Africa surveyed were acquiring HIV 
during breastfeeding, due to low antiretroviral coverage 
during this period. Although in 2012, 375,000 more 
pregnant women living with HIV received antiretrovi-
ral medicines than in 200927,28. Three countries in the 
region (Botswana, Namibia and Rwanda) have attained 
universal access to ART, which is achieving more than 
80% coverage, while Botswana, Namibia and Zambia 
have further met their goal of  providing antiretroviral 
medicines to 90% of  the potential women in 201225. 
Nutrition sensitive programs: Among the programs 
that broadly addressed nutrition, a large number of  
programs involved family planning and reproductive 
health initiatives that led to an increase in knowledge 
and contraception prevalence rate along with increas-
ing number of  women completing at least three ante-
natal visits during pregnancy and institutional deliver-
ies 29-31. Kenya, Tanzania and Uganda have successfully 
improved the number of  pregnant women receiving at 
least 1 antenatal visit at 92%, 94% and 88% respective-
ly in 20127. However the contraception prevalence in 
some countries stays disappointing; with Kenya, Swazi-
land and Ethiopia having a current contraceptive prev-
alence rate of  46%, 65% and 29% respectively  20127.  
Africa lags behind on the WASH measures as safe 
drinking water was available to 66% of  the population 
in 2010, which has increased from 61% in 2000 and has 
a wide equity gap (urban: 85% and rural 54%), while 
population having access to improved sanitation facility 
is 40% in 2010, up from 37% in 2000 (urban: 54% and 
rural: 31%)7. The programs to improve WASH meas-
ures included rehabilitation or construction of  new wa-
ter points and wells along with protection from ground 
water pollution, provision of  piped water to house-
holds, community mobilization and training to empow-
er the target population to maintain the newly constrict-
ed or rehabilitated water infrastructure. Sanitation was 
improved by the construction of  latrines in various set-
tings; within households, schools as well as public plac-
es. New sewage disposal and treatment plants were a 
feature of  a small number of  the programs. 
Hygiene was improved by rural community education 
sessions, which entailed information dissemination on 
hand washing, hygienic food preparation as well as safe 
waste disposal. Many encouraging results have been re-
ported, such as an increasing number of  rural house-
holds having access to improved water and sanitation 
sources as well as having the facility of  piped water be-
ing delivered to their home32. Moreover, a substantial 
number of  community members have been educated on 
the importance of  hygiene, a fact which is represented 
in the large number of  households that have incorpo-
rated these practices in their daily routines as a result of  
the community led total sanitation program (CLTS)33-35. 
But these programs need to be implemented at larger or 
national scale in order to achieve wider gains. A steady 
progress has been made in provision of  access to safe 
drinking water in Ethiopia and Malawi reporting 93% 
and 84% access respectively in 20127. Uganda and Tan-
zania have also been making progress, with an encour-
aging coverage of  70% and 59% respectively in 20127. 
However countries such as Kenya, Malawi, Uganda, So-
malia and Mozambique require renewed efforts as the 
coverage is still below the 50% mark in 20127. 
Investing in agricultural sector aims to strengthen the 
economy, foster poverty alleviation, household financial 
security, food security and food diversity of  countries 
in the ESAR. The interventions employed in these pro-
grams include small holder farmer training in the latest 
farming techniques and technology, irrigation infra-
structure rehabilitation, improved seeds and fertilizer 
provision, as well as instituting a loaning system to help 
small holder farmers to start and sustain their business-
es. Another area of  focus was to provide farmers with 
access to markets and equipping them with the tools 
necessary to be competitive in their trade. Impact of  
these programs has been multifold in the areas where 
they were implemented, as evidenced by the increase 
in the hectors of  unused land that has been brought 
under cultivation as a result of  introduction of  farm-
ers to new farming techniques, provision of  cultivating 
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tools such as tractors, as well as the construction of  
new irrigation systems36. The provision of  improved 
seeds and fertilizers to farmers has resulted in not only 
a higher yield of  cash crops such as cotton, but has 
also contributed to crop diversity as well as quality, all 
of  which has had a beneficial impact of  small hold-
er farmers in the trade market36. Moreover the effect 
on household security was evident in the boost in the 
monthly income incurred by the farmers37. Established 
in 2003 by the African Union, Comprehensive Africa 
Agriculture Development Program (CAADP), an Af-
rican owned initiative to boost agricultural productivity 
by extending the area under sustainable land manage-
ment and reliable water control, improving rural infra-
structure and trade-related capacities for market access, 
increased food supply, reducing hunger and improving 
responses to food emergencies and improving agricul-
tural research, technology dissemination and adoption. 
National governments have committed to increasing 
their agricultural investment by at least 10% of  the na-
tional budget for average annual growth of  6 per cent 
in agriculture by 2015. However, most of  these pro-
grams have reported direct agriculture impact, and does 
not quite clearly outline impacts on nutrition indicators. 
Notably, most such programs did not include nutrition 
impacts as part of  the overall objectives.  
Implementation barriers: Most of  the programs re-
ported administrative barriers in implementation in-
cluding delays in procurement, lack of  communication 
and coordination between implementing agencies, lack 
of  project monitoring and evaluation, high staff  turn-
over, challenges in obtaining transportation to project 
area and inability to meet demands of  the  target pop-
ulation. Lack of  political will and good governance has 
also been reported as evidenced by delays due to lack 
of  authorization from local authorities and lack of  sup-
port from government organizations. The most com-
mon financial problem identified was lack of  long term 
financial sustainability and delays in release of  funds 
leading to interruption in service. Environmental issues 
were mostly related to natural disasters such as floods 
or droughts leading to delays in product distribution to 
target population due to physical inaccessibility. A ma-
jor setback of  these programs is the lack of  rigorous 
evaluation designs and monitoring mechanisms. Most 
of  the nutrition sensitive programs including agricultur-
al programs, WASH strategies, sexual and reproductive 
health and infection prevention and control, did not 
include nutrition specific objectives and indicators in 
the evaluation plan; hence making it more challenging 
to draw conclusions on their effectiveness on maternal 
nutrition indicators.   
Findings from the Meta-analysis
We included 39 indexed studies for the systematic re-
view and meta-analysis conducted in ESAR countries; 
of  which 37 were randomized controlled trials while 
2 were pre-post intervention studies. 10 studies were 
conducted in Tanzania, 6 each in Uganda and Kenya, 
5 each in Malawi and South Africa, 3 each in Zimba-
bwe and Mozambique and 1 in Ethiopia. Five studies 
involved interventions in adolescent girls, aged 12 to 18 
years while the rest involved adult pregnant or lactating 
women. Table 1 summarizes the findings from the sys-
tematic review.
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Our analysis showed that daily or weekly iron supple-
mentation versus no supplementation significantly im-
proved serum ferritin and hemoglobin among pregnant 
women38-42. Vitamin A supplementation among HIV 
positive women during pregnancy significantly im-
proved birth weight with non-significant impacts on 
infants’ weight and length at 6 months43-47. Using every-
day food items including carrots, papayas, sunflower oil, 
red palm oil and ß carotene among postpartum women 
significantly increased serum retinol levels48,49. Agricul-
tural interventions by promoting production and use 
of  vitamin A rich sweet potatoes significantly increased 
vitamin A intake from orange sweet potato sources and 
serum retinol levels50,51. Multiple micronutrient supple-
mentation (MMN) among pregnant and lactating wom-
en significantly improved hemoglobin, serum ferritin, 
birth weight, small-for-gestational age (SGA), anemia in 
children with non-significant impact on serum retinol 
levels and preterm birth52-61. Malaria prevention in preg-
nancy showed that the use of  ITNs in pregnancy sig-
Table 1: Summary of results from the systematic review of nutrition specific interventions 
 
Intervention Description  Estimates 
Iron supplementation: 
Analysis from five studies comparing daily or 
weekly supplementation of ferrous sulfate with a 
dose of 200 to 400mg with no iron 
supplementation 
Significant impacts: Serum ferritin (11.49, 95% CI: 7.38, 15.60), 
hemoglobin (0.49, 95% CI: 0.25, 0.73) 
Vitamin A supplementation: 
Five studies evaluated the impact of vitamin A 
supplementation with synthetic vitamin A in 
doses of 5000 IU, 10 000 IU and 25 000 IU for 
pregnant and lactating women. Three of these 
studies were done among HIV positive women. 
 
HIV –ve women: Non-significant impacts: Maternal hemoglobin (-0.01, 
95% CI: -0.19, 0.16), change in maternal hemoglobin (-0.08, 95% CI: -0.35, 
0.18) 
HIV +ve women:Significant impacts: birth weight (83.35, 95% CI: 
69.65,97.05) 
Non-significant impacts: weight at 6 months (23.89, 95% CI: -111.35, 
159.13), length at 6 months (0.05, 95% CI: -0.24, 0.34), anemia at 1 year 
(1.01, 95% CI: 0.93, 1.10) 
Food products for improving vitamin A status 
Two studies evaluated the impact of using fruits, 
vegetables and oils including carrots, papayas, 
sunflower oil, red palm oil and ß carotene to 
improve vitamin A status  in post partum women. 
Significant impacts: Serum retinol (0.20, 95% CI: 0.07, 0.33) 
Multiple micronutrient (MMN) 
supplementation: 
MMN supplementation involved supplementation 
of pregnant and lactating women with at least 
three micronutrients compared to or two or less 
micronutrients. Five of the studies were done in a 
HIV negative population while the rest were done 
in HIV infected women 
              
HIV –ve women: Significant impact: hemoglobin (0.73, 95% CI: 0.46, 
1.01), serum ferritin (4.58, 95% CI: 4.06, 5.09) 
Non-significant impact: serum retinol (0.00, 95% CI: -0.07,0.07) 
HIV +ve women: Significant impacts: risk of severe sub clinical mastitis 
(1.46, 95% CI:1.15, 1.86) 
Non-significant impacts: risk of moderate sub clinical mastitis (1.03, 95% 
CI: 0.66, 1.63), risk of shedding HIV-1 virus in vaginal and cervical 
specimens (1.18, 95% CI: 0.91, 1.52) 
Pregnant and lactating women:Significant impacts: birth weight (104.96, 
95% CI: 39.97, 169.95), LBW (0.83, 95% CI: 0.73, 0.95), SGA (0.80, 95% 
CI: 0.71, 0.90), anemia in infants (0.87, 95% CI: 0.79, 0.96), diarrhea in 
children (1.05, 95% CI: 1.01, 1.10), eczema in children (1.36, 95% CI: 1.07, 
1.74) 
Non-significant impact: preterm birth (0.86, 95% CI: 0.67, 1.10) 
Macronutrient supplementation: 
Data from two studies evaluated the impact of 
lipid and milk based supplements among lactating 
HIV positive women for a duration of six months 
Non-significant impact: maternal weight at 6 months post partum (-0.21, 
95% CI: -1.65, 1.22) 
Malaria prevention: 
Six studies were included in the analysis, three 
focused on multiple dose treatment with 
sulfadoxine-pyrimethamine while two studies 
focused on the use of ITNs in pregnancy and one 
study compared both ITN and IPTp use in 
pregnancy  
IPTp use: Non-significant impacts: Malaria (1.15, 95% CI: 0.40, 3.27), 
anemia (0.75, 95% CI: 0.53, 1.07), fetal loss (0.85, 95% CI: 0.52, 1.40), 
LBW (1.17, 95% CI: 0.82, 1.69) 
ITN use: Significant impact: Peripheral parasitemia (0.74, 95% CI: 0.56, 
0.97) 
Non-significant impact: maternal anemia (0.88, 95% CI: 0.75, 1.03), febrile 
illness (0.91, 95% CI: 0.68, 1.23) 
Deworming: 
Five studies evaluated the impact of treating 
pregnant women with one or more antihelmenthic 
drugs in recommended doses 
Significant impacts: cord hemoglobin (0.51, 95% CI: 0.02, 1.00), diarrhea 
(1.05, 95% CI: 1.01, 1.10), eczema (1.36, 95% CI: 1.07, 1.74) 
Non-significant impacts: Maternal anemia (1.04, 95% CI: 0.92, 1.17), 
maternal hemoglobin (-0.08, 95% CI: - 0.32, 0.16), LBW (RR: 1.22, 95% 
CI: 0.63, 2.36), anemia at birth (0.96, 95%CI: 0.55, 1.66), birth weight (-
0.02, 95% CI: -0.05, 0.02), incidence of malaria in children (0.99, 95% CI: 
0.92, 1.07 ), pneumonia (HR: 1.10, 95% CI: 0.92, 1.32) in children increased 
significantly. 
Interventions to prevent intimate partner 
violence: 
Two studies evaluated the impact of a 
microfinance intervention for empowering 
women  
Significant impacts: women empowerment (1.41, 95% CI: 1.22, 1.63) 
Non-significant impacts: Vulnerability to violence (0.88, 95% CI: 0.50, 
1.54) 
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nificantly reduced the risk of  peripheral parasitemia62-67. 
These findings should be interpreted with caution as 
limited number of  studies were pooled for each inter-
vention due to restricted region and population for in-
clusion. In addition the studies pooled in the meta-anal-
ysis were heterogeneous in terms of  dose, duration and 
follow up period of  the intervention. These findings 
were compared with recent reviews of  the global ev-
idence from the Lancet series on maternal child nu-
trition detailing the effectiveness of  nutrition specific 
interventions to improve maternal nutrition and birth 
outcomes68. 
Discussion
Findings from our review suggest that multiple pro-
grams impacting nutrition are in place in the ESAR; 
including programs that directly address nutrition in-
dicators and those that integrate corresponding sectors 
like agriculture, health, education, and water and sanita-
tion. However, their scale and depth differ considerably. 
Nutrition directed programs in the region include mi-
cronutrient supplementation, food fortification, direct 
food provision and prevention and control of  infec-
tious diseases including HIV and malaria while broader 
programs focus majorly on agricultural interventions 
along with family planning, reproductive health, wa-
ter and sanitation, reduction of  gender-based violence, 
women’s empowerment and cash incentives. These 
programs have been implemented by a diverse range 
of  players including respective government ministries, 
international agencies, NGOs and the private sector in 
the region. Most of  these programs are clustered in a 
few countries like Kenya, Uganda and Ethiopia while 
others e.g. Comoros, Somalia and Swaziland have only 
had a limited number of  initiatives. During the last cou-
ple of  years, many programs are being initiated and im-
plemented in the region; however these donot appear 
in our review since they have started recently and their 
evaluations are not yet reported.
These programs have been associated with some im-
provements in overall maternal health and nutritional 
indicators; however these are insufficient to significant-
ly contribute to the progress in the region.  A major 
short coming is the lack of  rigorous evaluation plans 
and nutrition specific objectives to measure the actual 
impact on relevant maternal nutrition indicators. Nu-
trition sensitive programs like agricultural and financial 
initiatives supporting women empowerment and even 
infection control programs may broadly impact mater-
nal nutrition in the region. However, it is challenging to 
gauge their contribution towards reduction in maternal 
undernutrition due to the lack of  nutrition specific pro-
gram objectives and evaluations. Key barriers and bot-
tlenecks identified were the weak health systems, poor 
governance, limited financial and human resources, lim-
ited supplies and competing priorities that pose major 
barriers towards not only the implementation but also 
scale-up and sustainability of  maternal nutrition pro-
grams. 
Recommendations
• Focus should be on existing promising interventions 
to improve maternal nutrition including simple inter-
ventions like periconceptional folic acid supplementa-
tion/fortification, maternal balanced energy protein, 
vitamin A, multiple micronutrient and calcium supple-
mentation, breast feeding promotion, appropriate com-
plementary feeding, preventive zinc supplementation 
and management of  acute malnutrition in children. 
• Country specific plans should be devised which should 
be led by respective governments in collaboration with 
international agencies and other stakeholders.
• Targeted nutrition specific programs should be pri-
oritized towards the countries with greatest burden of  
maternal undernutrition in the region including Swazi-
land, Comoros, Djibouti, Ethiopia and Somalia.
• Countries with highest HIV prevalence rate in the 
ESAR like Tanzania, Kenya, Mozambique and Uganda 
should be focused for implementing infection preven-
tion and management programs. 
• These interventions need to be properly packaged and 
delivered at scale through appropriate delivery channels 
in order to reach the masses.
• Nutrition-sensitive programs in ESAR need to be 
more nutrition sensitive by explicitly incorporating 
nutrition issues in the initial design, monitoring and 
evaluating nutrition impacts with specific/appropriate 
nutrition indicators and ensuring that there are no un-
intended negative consequences to nutrition from the 
programs like inconsistent strategies or duplication of  
efforts.
• Evaluations should follow rigorous study designs and 
gather high quality data with enhanced estimation meth-
ods for reliable outcome measures in order to gauge the 
actual impact of  these intervention packages on mater-
nal nutrition and identify the region specific best buys. 
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Conclusion
Maternal nutrition in ESAR is affected by a range of  
factors including chronic conflicts and emergencies, 
droughts and famines, periodic outbreaks and endem-
ic infectious diseases, rampant poverty and inequities 
in access and utilization. Political stability and country 
leadership holds an unparalleled and pivotal role for any 
measures to take maximal impact and guaranteeing long 
term sustainability. If  ensured, this could go a long way 
in reducing the funding gap and promotion domestic 
investments, especially from public sector programs. 
Public private partnership should be enhanced or scaled 
up at all levels with better coordination between the 
various stakeholders in order to avoid duplication of  
effort and promote synergies. With firm commitment 
and implementation of  evidence based interventions, 
attention to the region specific contextual factors and 
transparent monitoring and evaluation, the ESAR re-
gion can move a step closer to achieving the goal of  
reducing maternal undernutrition.  
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